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Abstract: The study investigated the Telfairia occidentalis waste (leaves and stalk) potential in supplementing 
the naturally low nutrients in compost. Experimental study design was conducted inside windrows to compare 
different recipes for aerobic composting of the waste. Total of four windrow chambers (labeled as: AA, BB, CC, 
TO) were used. Inside each chamber, compost recipes were varied viz: AA contained mixture of Telfairia 
occidentalis waste, Cow Intestinal Waste (CIW) and other organic waste from Mixed Municipal Waste (MMW); 
BB contained Telfairia occidentalis waste and CIW; CC contained CIW and MMW; and, TO contained 
Telfairia occidentalis waste alone. The ratio of 3:1 was maintained for either Telfairia occidentalis waste or 
MMW and cow waste respectively. The materials were allowed to decompose for a period of 12 weeks. At 
maturity composts samples were analyzed for their nutrient and heavy metal compositions. BB appeared to be 
the best recipe for Telfairia occidentalis waste management through composting. It gave the highest values for 
the following nutrients: C (37.350±0.212 %), N (3.205±0.007 %), P (1.310± 0.028 %), Mg (0.500±0.057 %), 
and Ca (0.730±0.028 %) that are of good compost characteristics. The levels of nutrients and heavy metals 
were within the ranges of national and international standards. Hence, the management of Telfairia 
occidentalis waste through composting serves dual purposes of recovering nutrients locked-up in the stalk and 
leaves for plant growth and environmental sanitation. 
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I. Introduction 
Fluted pumpkin (Telfairia occidentalis Hook f.) is widely recognized for its nutritional and medicinal 
uses across the six geo-political zones in Nigeria. Previous studies usually focused on how to improve its 
cultivation [1-6], increase its yield [7, 8] and use it in controlling pests or nutritional purposes [9-11]. Little 
information is available on management of its waste after consumption, perhaps through composting. Once the 
pumpkin leaves and seeds are removed for various uses, the remaining recalcitrant stalks and leaves are thrown 
into refuse bin, open dumps (Plate 1) or ends up in a flowing stream.  This practice can have serious 
implications on environment and health. In Nigeria, the rich diversity of the Indigenous Leave Vegetables 
(ILVs), including Telfairia occidentalis had earlier been documented by several researchers [12-14]. Two-
season field trials were conducted between 2004 and 2006 [11] to evaluate the effect of intercropping Telfairia 
occidentalis cv.EN2000-25 with okra cv. NHAe47-4 and pepper NHV1A on the populations of nematode pests 
of these vegetables. This study showed that using resistant/tolerant varieties as component crop in Telfairia 
production could be a useful approach in root-knot nematode management. Also, in order to improve fluted 
pumpkin production in Nigeria, Asoegwu [1] compared irrigation frequencies of 3, 6 and 9 days intervals with 
no irrigation. It was found out that irrigation prolonged the productive life of the crop and enhanced leaf and pod 
yields. In a similar study, biochemical composition of fluted pumpkin at different stages of growth was 
determined [15]. The study suggested that young leaves be properly cooked in order to remove anti-nutrient 
effects before consumption.  
In terms of its nutritional potentials, freshly harvested T. occidentalis matured leaves were processed 
and analyzed on the basis of supplementing diets in broiler starter [16]. The leaves were remarkably high in 
crude protein. In the recent time, fluted pumpkin had gained medicinal recognition. It has been discovered to be 
blood purifiers [5]. Also, the leaf had a high nutritional, medicinal and industrial values being rich in protein 
(29%), fat (18%), minerals and vitamins (20%) [17]. It has been reportedly used by ethno medicinal 
practitioners to treat anaemia [6], convulsion [18], heart diseases, hypertension, hypoglycemia, diabetes and 
even in fatal cases of meningitis [19]. Also, the responses of fluted pumpkin seeds to chilling and hydrated 
storage at 6, 16, and 25 °C, and excised axes to fast flash-drying or slow dehydration were investigated [20]. 
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The results revealed that fluted pumpkin seeds were recalcitrant; being both desiccation- and chilling-sensitive. 
It was concluded that short-term storage in the hydrated state appeared to be unachievable in practice. 
Earlier on, discussions were held on biotechnological applications such as meristem culture, in vitro 
selection, zygotic embryo culture, somatic embryo genesis, protoplast culture, anther culture and genetic 
engineering that could solve production problems associated with some selected ILVs [4]. Akoroda carried out 
studies during 1980–1987 to raise seed production of the fluted pumpkin [7]. Akanbi and others explored the 
use of composts in form of foliar spray or liquid fertilizer as nutrient source and botanical insecticide on 
Telfairia occidentalis crop [5]. The findings suggested a dual role of this compost extract foliar sprays as source 
of nutrients and materials for controlling insect pests.  Despite all these research efforts on how to improve the 
production of fluted pumpkin and their various uses, the use of fluted pumpkin wastes as source of nutrients to 
crop have not been fully exploited in Nigeria. The present study investigated the pumpkin potential in 
supplementing the naturally low nutrients of compost or organic fertilizer, with a view of improving its waste 
management and food security in the country.  
 
 
Plate 1. Telfairia occidentalis waste been burnt in an open dump beside a flowing stream in Ibadan 
(Picture by Hammed T. B., 2012) 
 
II. Methodology 
Experimental study design was conducted inside windrows to compare different recipes for aerobic 
composting of Telfairia occidentalis waste (leaves and stalk). Total of four windrow chambers (labeled as: AA, 
BB, CC, TO) were used. Inside each chamber, composting recipes were varied viz:  
AA contained mixture of Telfairia occidentalis waste, Cow Intestinal Waste (CIW) and other organic waste 
from Mixed Municipal Waste (MMW);  
BB contained Telfairia occidentalis waste and CIW; 
CC contained CIW and MMW;  
TO contained Telfairia occidentalis waste alone.  
Hence, CC without Telfairia occidentalis waste served as control. The ratio of 3:1 was maintained for 
either Telfairia occidentalis waste or MMW and cow waste respectively. The materials were allowed to 
decompose for a period of 12 weeks. Composting was monitored in the windrow chambers through the use of 
specified tools and direct observation as described in a previous study [21, 22]. At maturity composts was stored 
for a further period of 2 weeks for complete stabilization. After natural drying in the sun and sieving to remove 
non-biodegradables such as plastics, metals, gravel, composite samples were taken for chemical analysis. 
Organic-carbon, total nitrogen, total phosphorus, magnesium, potassium, calcium, sulphur, iron, lead, 
chromium, nickel, zinc, and cadmium contents were analyzed. 
Determination of lead (Pb), chromium (Cr), nickel (Ni), zinc (Zn), and cadmium (Cd) in the compost 
samples was done by weighing 1g of ground sample into a conical flask. To this, 5ml of digestion reagent (2:1 
conc HNO3: conc H2SO4) were added and heated until brown peroxide and white perchloric acid evaporated. 
The resulting residue was dried. The procedure was repeated until a white precipitate remained in the flask. This 
was then filtered through a Whatman filter paper No 1 into a 100ml volumetric flask. The filtrate was diluted 
with 0.1N HNO3 (p.a) to 100ml. The digested samples were then analyzed for the heavy metals with atomic 
absorption spectrophotometer (GBC 902). Standard laboratory techniques were used to determine the organic-
carbon by Walkey Black wet oxidation method [23], Total Kjeldahl Nitrogen (Macro-Kjeldahl method) [24], 
and potassium content (using sodium tetraphenylboron volumetric method as described by Motsara and Roy 
[25]. The data collected were subjected to statistical analysis of variance and significant differences among the 
treatment means were evaluated using Duncan’s Multiple Range Test (DMRT) at 5 % probability level. 
 
III. Results 
Tables 1-4 show the results obtained from the chemical analyses of compost samples from different 
recipes. From the Table 1, BB appeared (to be- remove) the best recipe for the following elements: C 
(37.350±0.212 %), N (3.205±0.007 %), P (1.310± 0.028 %), Mg (0.500±0.057%), and Ca (0.730±0.028 %). 
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Addition of MMW to Telfairia occidentalis waste before composting reduced the concentrations of N and P in 
the compost produced against when it was mixed with CIW alone. Also, P and C in TO compost with Telfairia 
occidentalis alone (0.900±0.057and 34.950±0.495 %) were more than what found in CC compost with the 
mixture of MMW and CIW (0.195±0.021 and 33.650±0.212 %) respectively. However, K in the TO compost 
(1.785±0.064 %) was lower than what found in the CC compost (1.865±0.021 %) though (remove,) the 
difference was not significant (P ˃  0.05). The same condition applied to S which was found lower in BB 
(0.305±0.035 %) and TO (0.335±0.035 %) composts that contained Telfairia occidentalis waste against the CC 
(0.455±0.021 %) compost which was the control. The results of Duncan’s Multiple Range Test (DMRT) at 5 % 
probability level showed significant difference of nutrient composition (P < 0.05) in virtually all the compost 
samples analysed (Table 3). However, there was exception in the following cases: C (AA Vs BB); N (BB Vs 
CC); K (TO Vs CC); and Mg (TO Vs AA and BB Vs CC) where the difference was not significant (P > 0.05). 
Table 3 shows the variation in heavy metal contents of the compost samples. The levels of Fe, Pb, Cd, 
and Ni in AA (271.500±9.192 mg/kg, 23.350±0.212 mg/kg, 7.200±7.920 mg/kg and 9.350±0.212 mg/kg) 
respectively were significantly higher than in BB (232.100±4.243 mg/kg, 21.75 0±0.212 mg/kg, 2.400±0.141 
mg/kg, 9.050±0.354 mg/kg) respectively. With exception to Ni that was highest in CC (9.400±0.424 mg/kg), all 
metals were found highest in AA and the differences were significant (P<0.05) as shown in Table 4.  On the 
other hand, levels of Zn (694.450±0.354 mg/kg) and Cr (26.000±0.141 mg/kg) were greater in BB than AA 
(687.400±1.556 mg/kg and 25.400±0.283 mg/kg) respectively. The difference was not significant in case of Cr 
(P>0.05). In addition, Zn, Cd, Pb, Ni, Fe and Cr (626.750±2.192 mg/kg, 1.400±0.141 mg/kg, 19.300±0.283 
mg/kg, 8.300±0.283 mg/kg, 220.500±7.778 mg/kg and 23.450±0.354 mg/kg) respectively were lower in TO 
compare to CC (681.350±0.212 mg/kg, 2.550±0.212 mg/kg, 20.600±0.141 mg/kg, 9.400±0.424 mg/kg, 
223.500±3.536 mg/kg and 26.400±0.141 mg/kg) respectively. The difference was not significant in Fe (P>0.05). 
This showed that higher levels of heavy metal were contained in CIW and MMW than Telfairia occidentalis 
waste.  
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                       BB 
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                       BB 
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                      BB 
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                      BB 
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Ca                 TO 
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                      BB 
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Table 2: Heavy Metal Contents of Compost Samples 
Table 3: Multiple Comparisons for Nutrient Mean Values of Compost Samples 














TO AA -1.600* 0.339 0.009 
BB -2.400* 0.339 0.002 
CC 1.300* 0.339 0.019 
AA BB -0.800 0.339 0.078 
CC 2.900* 0.339 0.001 
BB CC 3.700* 0.339 0.000 
 
N 
TO AA 0.145* 0.006 0.000 
BB -0.095* 0.006 0.000 
CC -0.085* 0.006 0.000 
AA BB -0.240* 0.178 0.000 
CC -0.230* 0.006 0.000 
BB CC 0.010 0.006 0.178 
 
P 
TO AA -0.170* 0.034 0.008 
BB -0.410* 0.034 0.000 
CC -0.295* 0.034 0.001 
AA BB -0.240* 0.034 0.002 
CC -0.125* 0.034 0.021 
BB CC 0.115* 0.034 0.028 
 
K 
TO AA -0.330* 0.040 0.001 
BB 0.115* 0.040 0.047 
CC -0.080 0.040 0.119 
AA BB 0.445* 0.040 0.000 
CC 0.250* 0.040 0.003 
BB CC -0.195* 0.040 0.009 
 
Mg 
TO AA 0.075 0.043 0.153 
BB -0.125* 0.043 0.043 
CC -0.135* 0.043 0.034 
AA BB -0.200* 0.043 0.009 
CC -0.210* 0.043 0.008 
BB CC -0.010 0.043 0.826 
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Table 4: Multiple Comparisons for Selected Heavy Metal Mean Values of Compost Samples 
* The mean difference is significant at the 0.05 significant level (P<0.05). 
 
IV. Discussions 
The nitrogen content of Telfairia occidentalis composts was higher compare to nutrient contents in 
California composts with total nitrogen of 1.0-2.0% [26]. Higher nitrogen content corroborated with higher 
percentage of crude protein (35.14 ± 0.44%) found in Telfairia occidentalis leaf meal [16]. The values obtained 
for N, Ca, K and Mg by these researchers were higher than the values obtained in this study. This was probably 
due to different methods involved in processing the meal and compost. However, P value was similar in both 
studies. The nutrient values of compost made from Telfairia occidentalis waste and CIW, that is BB recipe, are 
in consonance with the standards established by National Special Programme on Food Security [27]. The 
standards includes, total organic carbon (At least 20%); nitrogen (1.0 to 4.0%); phosphorus (1.5 to 3.0%); and 
potassium (1.0 to 1.5%). They also meet the primary characteristics of organic fertilizer under specification of 
the Land Development Department in Thailand [28] which stated the following: organic C, >17.4%; organic N, 
> 2.00%; total P, > 0.440%; and, K, > 0.830%. Approximately 20 % of phosphorus in compost react like P in 
mineral fertilizers and are immediately available for plant uptake while the remainder is more strongly bound 
and will become available later. Virtually all potassium supplied with compost can be used immediately by 
plants while 40% of all nitrogen contained in compost at the time of application will become available to plants 
[29]. 
      The levels of some heavy metals like Pb, Ni, and Cr in the compost made from BB recipe that was 
adjudged the best are in agreement with maximum recommended limit [30]. Its Cd content was lower than 
German standard [31]. Zn concentration was higher than the levels specified in both standards but lower than 
what obtained in a similar study [16]. Meanwhile, survey had earlier been carried out which aimed at identifying 
a technological solution for reducing heavy metal contents in the compost with a particular reference to Zn and 
Pb [32]. The study concluded that by eliminating a fraction of compost < 1 mm, both Zn and Pb, could be 
removed, without a substantial yield loss. Only 10 % of the final product would be eliminated. Also, Pb and Ni 
levels were found lower than the maximum limit of compost in Denmark [33]. The Canadian Council of 
Ministers of the Environment Guidelines for Compost Quality was based on the following four criteria for 
product safety and quality: foreign matter, maturity, pathogens, and trace elements [34]. The levels specified for 
the trace elements in mg/kg (Pb, 150; Cd, 3; Ni, 62; Zn, 700; and, Cr, 210) were higher than what obtained in 
this studies for BB. Surprisingly, the levels of heavy metals analyzed in the leaves of Telfairia occidentalis [35] 

















AA -51.000* 6.624 0.002 
BB -11.600 6.624 0.155 
CC -3.000 6.624 0.674 
AA BB 39.400* 6.624 0.004 
CC 48.000* 6.624 0.002 
BB CC 8.600 6.624 0.264 
 
Pb 
TO AA -4.050* 0.218 0.000 
BB -2.450* 0.218 0.000 
CC -1.300* 0.218 0.004 
AA BB 1.600* 0.218 0.002 
CC 1.150* 0.218 0.000 
BB CC 2.750* 0.218 0.006 
 
Zn 
TO AA -60.650* 1.360 0.000 
BB -67.700* 1.360 0.000 
CC -54.600* 1.360 0.000 
AA BB -7.050* 1.360 0.007 
CC 6.050* 1.360 0.011 
BB CC 13.100* 1.360 0.001 
 
Cr 
TO AA -1.950* 0.247 0.001 
BB -2.550* 0.247 0.001 
CC -2.950* 0.247 0.000 
AA BB -0.600 0.247 0.072 
CC -1.000* 0.247 0.016 
BB CC -0.400 0.247 0.181 
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The study showed that Telfairia occidentalis waste has potential for improving compost nutrient 
quality. Combination of Telfairia occidentalis waste and Cow Intestinal Waste appeared to be the best recipe for 
Telfairia occidentalis waste management through composting. It gave higher levels of macro nutrients like 
Nitrogen, phosphorus, calcium, carbon, magnesium and micronutrients that are required by plants. Telfairia 
occidentalis waste also contained lower levels of heavy metals, making is suitable for composting.  It can be 
used as an alternative source of nutrient amendment of compost. Hence, the management of Telfairia 
occidentalis waste through composting serves dual purposes of recovering nutrients locked-up in the stalk and 
leaves for plant growth and environmental sanitation. It is recommended that more researches should be carried 
out to evaluate composting potentials of pumpkin seeds and perhaps fruit kernel that can also pose serious 
environmental problem for their poor management. 
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